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In non-Abelian fields, to which genus theory does not ordinarily apply, many 
of the diophantine by-products are still available. For instance, the representa- 
bility of primes as norms of principal ideals in different fields of the same degree 
will bear interrelations if the fields belong to a small compositum as do the four 
subfields of Q(rnc, m$3 ). This is a generalization of a classical phenomenon 
for quadratic fields. It is particularly effective when just one prime 1 = 1 (mod 3) 
divides momm . 
1. INTRODUCTION 
It is a well-known historical fact [7, Teil I, pp. 22-271 that genus theory 
developed from a classification of quadratic forms to the central core of ray 
class field theory. In the process, it became natural to think of genus as a 
property of Abelian extensions (if not cyclic prime power types). Thus, in 
principle, we would not apply genus theory directly to the non-Abelian 
extension Q@P)/Q, m EZ, but rather to its Abelian “lifting” Q(ml/s, p)/Q(p), 
pz + p + 1 = 0. The only difficulty with the Abelianization is that the 
original non-Abelian extension was really closer to the study of rational 
integers and rational diophantine equations. 
Accordingly, special efforts had been made to find results of genus theory 
which extend to non-Abelian fields, particularIy 6p(m1i3). Typical resuhs 
include the study of principal ambiguous ideals and class number estimates, 
as undertaken, for example, in joint work with Barrucand and subsequently 
vastly improved in [l, 2,6,8]. 
In this note, we consider an aspect of classical genus theory which extends 
to the pure cubic field without losing too much of its diophantine simplicity, 
namely, “compositum genus.” This is a loosely defined term meaning the 
interrelation of the representability of primes as norms in “many” fields 
related by having a “small” compositum. 
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EXAMPLE 1.1. Let #[d] be the principal quadratic form of discriminant d 
(not necessarily a field discriminant) 
x2 + KY + (1 - d) y2/4, +[‘I = lx2 - &2/a, 
d = 1 (mod 4), 
d = 0 (mod 4). 
Then the following representability statements in Z are equivalent descriptions 
of (positive) primes p (f2, 3): 
p = 12X + 1, 
P = #d-31 (=x2 +xy iv") = $[-41 (=xo2 + Yo% 
P = WI (=x2 - 3y2), 
P = +C-481 (=x2 + 12y2), 
P = 4[-361 (=x2 + 9y2). 
We shall recognize the above result as an easy consequence of the Gauss- 
Dirichlet genus theory (see Section 2). The three quadratic fields involved 
here have a compositum of Q((-3)1/2, (-l)l/“). For contrast, now consider 
an illustration involving four cubic fields with the compositum Q(21/3, 7’L3). 
Define @[ub2c3], the principal norm form of order c for the cubic field 
k, = Q(ab2)1/3, and a and b square free E Z, (a, b) = 1; 
@[ab2c3] = x3 + ab2c3y3 + a2bc3z3 - 3abc2xyz. 
Here x, y, z E B when a2 $ b2 (mod 9). If a2 E b2 (mod 9), set x = x,/3, 
y = yO/3, z = z,,/3, where x0, y, , zO E Z and x, = acy, = bcz, (mod 3) 
(compare [4]). 
EXAMPLE 1.2. If r is a prime (f2, 3,7) then any two of the following 
four representations imply the validity of all, or so-called “total represent- 
ability” : 
I = @[2] (=x3 + 2y3 + 4z3 - 6xyz); 
r = @[7] (=x3 + 7y3 + 4923 - 2lxyz); 
r = @[14] (=x3 + 14yS + 196~~ - 42xyz); 
r = @[28] (=x3 + 28y3 + 98z3 - 42xyz). 
Furthermore, total representability is equivalent to the joint statement 
r = @[2.73] (=x3 + 2(7~)~ + 4(7~)~ - 6x(7y)(7z)) 
and 
r3 = @[7] (=x3 + 7y3 + 4923 - 2lxyz). 
This example is one of many generated by the (main) Theorem 3.1 and 
illustrated in Table I (below, note “moD = 2, m, = 7”). 
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To avoid difficulties, we shall assume primitivity of representations, i.e., 
the relative primeness of the (x, y) for +[ ] or of the (x0 , y,, , z,,) or (x, y, z) 
for CP[ 3. 
2. GAUSS-DIRICHLET GENUS THEORY 
For the classical quadratic case, consider the notation 
k = Q!(cP), d = field discriminant; 
6 = [I, f(d + &9/2], integer ring of conductor f (2 1); 
0 = integral domain for k (ring forf = 1); 
d = df2, discriminant of 8; 
d = d,,d, ... d, primary factorization of d; 
di = -4, 8, -8 or (--1)‘“-1)/2p for p prime >2; 
ri = odd positive prime divisor off but not d; 
d,+i = (-I)(ri-l)P ri ; 
h+(d) = (strict) class number for discriminant d; 
h(d) = (ordinary) class number for discriminant 2; 
$!qaf] = p . ‘p 1 f rmcr a orm of 0 (see Example 1.1). 
THEOREM 2.1. A prime ideal of degree one @ in 6, with (8, f) = 1, belongs 
to an ideal class which is a perfect square, 
i; = (a) 22 (N6i > 0) (2.2) 
(for f an ideal in 8 and B E s/iCj (9, f) = I), if and only ifp = N@ = [6 : fi] 
satisjies the character restrictions 
1 = (do/p) = .-. G4ip) = (4+,/p) = -.. (4/P), (2.3a) 
where these k + 1 characters are the ones enumerated above as well as the 
possible additional character restrictions 
1 = (-4/p) e 2 r d, 4 If or 8 I4 2 If; (2.3b) 
1 = (8/p) o 2 f d, 8 If or 2211441f. (2.3~) 
COROLLARY 2.4. The two-class rank of the class group of 6 is g, whence 
h+(&2@ = e (>I) E Z. Thus the character relations (2.3a,b,c) are necessary 
and suficient, when d = 1, for the representation 
P” = 4Ml 
for p a positive prime not dividing a. 
(2.5) 
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COROLLARY 2.6. Is, in the preceding result, h+(d) = 2h(d), we can replace 
(2.5) by 
+pei2 = +t4 (2.7a) 
(one sign) for (z the sum of two squares, or else we can replace (2.3a,b,c) by 
(d/p) = 1 and (2.5) by 
ItP” = +@I (2.7b) 
(one sign) for d” unequal to the sum of two squares (but (z > 0). 
THEOREM 2.8. Let d, and dI be two unequal primary discriminants, then 
for a positive prime p (7 d,d,) the following conditions are each equivalent to 
the condition (do/p) = (4/p) = 1: 
pea = W,l, pa1 = WJ (et = h+(d,), i = 0, l), (2.9) 
P eu~ = +[d] (d = d,‘“d,“, u > 0, v > 0, euv = h+(d)/2) (2.10) 
We might note that the most interesting cases of Theorem 2.8 occur when 
the first five values of e, namely, e, , e, , eII , e12 , e21 are all 1. This happens, 
e.g., when (d,, , Q) = (-3, -4) (Example 1.1), (-3, 5), (-4, 5). For the 
additional values (d, , dI) = (8, 5), (8, 17) these e are 1 or 2 but they can be 
replaced by 1 under Corollary 2.6 (i.e., by (2.7a)). 
Remark 2.11. All the above results are consequences of Theorem 2.1, 
which is classical and “elementary” [3]. By way of contrast with the cubic 
case (Section 4) we might note how this theorem follows from class field 
theory. 
For instance, by the correspondence between ideals of 6 and 0, the 
principal ray group J in k, corresponding to (2.2), is generated by the integral 
ideals 
J,,: a = (a) x2 (modx f o3), LXEO (acu,f) = 1 (2.12) 
for a, x ideals in 0. The class field K for J must be Abelian over Q since every 
ideal b of 0, with (6, f) = 1, is equivalent to its conjugate (mod J) hence 
invariant under Gal k/Q; i.e., b/b’ = b2/Nb (e J). Furthermore Gal K/k = 
@Z/2@ (J as yet unknown), since any b2 E J. As a final observation, Gal K/Q 
cannot possess a cyclic subgroup of order 4 (say G,). This is so since otherwise 
for some rational prime q (ff), the ideal (q) must have degree 4 in K&i?, 
where K,, (3 k) is the field for Go (as the Artin isomorphism produces an ideal 
corresponding to the generator of G,). This q must therefore be unfactorable 
from Q (through k) to K, ; but since (q) o J, it must completely split from k 
to K. This is a contradiction. 
Now that the structure of Gal K/Q is established as (Z/2Z)ff1, then K 
must be Q(Di’2,..., D$“) for (as yet unknown) Di E Z and 2. For these Di , 
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the conditions (D&I) = 1 would be necessary and sufficient for p to belong 
to a square ideal class, (where p 1 p). Thus the residue conditions (D&) = 1 
are clearly necessary for the principal class in 6, or the integral represen- 
tation p = +[df”]. It is now an elementary matter to decide which moduli 
can be necessary for p = +[df”]. We of course find the DC are the di in 
(2.3a,b,c), establishing Theorem 2.1. 
3. CUBIC THEOREMS 
The following symbols will be used for the sequel of this paper (except 
Remark 3.12): 
m - rational cubefree integer (f 1) with no positive co
prime divisor ~1 (mod 3); 
1 = positive prime -1 (mod 3); 
m, = Im, cube free with no other positive 
prime divisor rl (mod 3); 
ml = ~mmO/~13, m2 = mco2mo/sz3 (cube free); 
uR,v (uiV,v) = rational solvability (unsolvability) 
of x3 = u (mod v); 
p = 1, q = 2 (mod 3) positive primes + m,,m,,, ; 
r = p or q as required; 
0 = integer ring for k3 = Q(ab2)l13; 
0, = subring{f E 0, 5 = x (mod c), x E Z}, 
3 7 c (so 0, = 0); 
h[ab2c3] = class number of 0, ; 
@[C&V] = norm form in 0, (see Example 1.2). 
According to “genus” theorems on class number (see [I, 5, 6, 81) the 
restrictions on m, and m, are needed for the hypothesis of the result: 
MAIN THEOREM 3.1. Let us assume h[m,], h[m,]/3 (t = 0, 1,2), are all 
(integers) relatively prime to 3. Then the representation of any two of the 
followingfourpowers of the prime r leadA to “total” representation (by allfour): 
rem = @[m,], e, = h[m,]; (3.2a) 
r” = @[mJ, et = hhll3 (t = 0, 1, 2). (3.2b) 
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Furthermore, an equivalent form of total representation is that for the integer 
e3 = h[m,P]/3e, we have jointly 
reme3 = @[m,l’] and P” = @[m,]. (3.3) 
LEMMA 3.4. The value of e3 = M[m, , l]/E[m, , I], where M[m, , I] 
is the number of “projective” solutions x : y : z (mod 1) to the congruence 
N = x3 + m, y3 + mm2z3 - 3m,xyz = w3 (f0) (mod 1) (3.5) 
and E[m, , E] is the “order” of E, (mod 1) where E, is the fundamental unit of 
Q(m2”). (Thus E[m, , I] is the minimum positive value of u for which ~~~ E O1 .) 
For proof, we show that Lemma 3.4 correctly gives h[m,13] = 3e,e, . 
The values x : y : z = 1 : 0 : 0 (mod 1) correspond to the principal norm 
form @[mJ3]. Actually, 3M[m,, I] is the total number of x : y : z (mod Z) 
for which N + 0, whereas M[m, , I] is the number for which N = w3 + 0. 
The equivalences among these x : y : z are given by the order of E, . This 
leads to Lemma 3.4. The analogy to quadratic form theory is present [3, 41 
and even stronger in the next result. 
LEMMA 3.6. Under conditions of Lemma 3.4, 
M[m, , 1] = @(1)/3+(l) = /;:‘~I;Z; 1)‘3 
(%N31), 
(m,R$). 
(3.7) 
Here @(I) is the (Dedekind) phi function for the ideal I@ while +(I) is the 
rational (Euler) phi function. Clearly, 1 is inert in Q(mZa) when mb;N31 
(so @(I) = N(1) - 1 = 13 - l), while 1 splits when m,R,Z (so @(I) = 
(I - 1)“). We next state a rational result from which Theorem 3.1 easily 
follows. 
THEOREM 3.8. Under the assumptions of Theorem 3.1, 
ree = @[m.J o m,R3r * m,R,p (3.9a) 
rot = @[mJ o mtR3r, rR,i o qR,I; pR,l, mtR3p (t = 0, 1, 2). (3.9b) 
We note that any two of the four conditions in (3.2a) and (3.2b) (t = 0, 1,2), 
would consequently imply all four. We next verify that (3.3) is equivalent to 
“total representation,” i.e., r em = @[mm], rR,l, reo = @[mm,]. Note 
rem = @[mm] R31 o reaeW = @[mmla], (3.10) 
while r3eo = @[m,] is the same as m,R,r, the condition that the polynomial 
x3 - m, splits (mod r). (When r splits, the h[m,] power of any of its prime 
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divisors is surely principal.) Since (3.9a) is a direct consequence of the 
definition of class number, we need only prove (3.9b), or the following more 
convenient version: 
LEMMA 3.11. Assume h[m,]/3 relatively prime to 3, and let r ( =p or q) be 
noninert in k, = O(mt’“) (so m,R,p). Then the ideal divisors r of r (in k3) 
have order prime to 3 if and only if rR,l (i.e., r belongs to the 3-principal class 
of k3). 
Remark 3.12. We can trivialize the compositum genus concept com- 
pletely by starting with m, , m, (temporarily) released from previous 
restrictions, and define k,, = Q(m~~3), muV = moumcoe/s3 (cube free) where 
(u, U) = (0, l), (1, 0), (1, I), (1,2), (assuming the four fields k,, are of course 
different). If we call eUv = h[m,,], then we define “total representation” 
quite naturally as 
reuv = @[mu,] (- muuR3r) (3.13) 
for all four k,, . Clearly this is again implied by validity for any two of the 
four fields. 
Hopefully, Table I will amply vindicate the “nontrivial” label from the 
numerical viewpoint. Within the range of Selmer’s tables ([9] and supplement), 
there are more nontrivial cases (Theorem 3.1) than trivial cases (Remark 3.12), 
if we consider (say) just those examples where the exponents involved 
(i.e., e, , e,e,e, in (3.2a,b) or eUV in (3.13)) are 1 or 2. In fact, in the nontrivial 
cases in Table I, e, = 1 when m,NJ (as we should expect since M[m, , I] 
happens to be prime). Indeed, in the cases where m,R,I, unfortunately 
TABLE I 
Illustrations of Compositum-Genus” 
I ---- 7 7 7 7 7 7 13 13 13 19 19 
mm 2 3 3 3 2 3 5 6 6 2 2 3 3 2 3 
ma 3 5 11 23 7 7 7 7 14 21 13 13 26 19 19 
ml 6 15* 33 69 14 21 35 42 84 42 26 39* 84 38 57* 
mz 12 45 99 207* 28 63* 175 252* 63* 84 52 117 234* 76* 171* 
e3 - - - - 111 6 6 111111 
mm?1 - - - - Ns Ns Ns R, R, Na N8 N, N, N3 Ns 
P 307 367 61 61 223 853 181 181 139 43 229 103 151 277 1.51 
439 643 193 103 811 ... 337 337 379 433 499 499 ..’ 457 577 
a The fields composed in each case are the four cubic subfields of Q(m’$, @), with 
generating radicands listed in columns. The first four are the trivial cases (Remark 3.12), 
while the remaining are the nontrivial cases (Theorem 3.1, with I shown). In each case the 
exponents e,, of (3.13) or em , e, , el , ez of (3.2) are 1 except when m, or mB is marked by 
a *, where the exponent is 2. The e, are used in (3.3) or (5.5). Thep are the smallest totally 
representable primes =l (mod 3) and ~1000. 
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e3 = 6, but Lemma 5.4 serves as a substitute for (3.3) in which the exponent e3 
is replaced by eJ3. As a final observation on numerical viability, we note the 
occurrence of reasonable small totally represented primes of the (difficult) 
type P. 
4. COMPLETION OF PROOF 
We first express the conditions of Lemma 3.11 in terms of Eisenstein 
symbols (a/-)3 defined for elements of k, = Q(p) generated by integers 
relatively prime to 3. (As usual p2 + p + 1 = 0 and a’ denotes the conjugate.) 
The prime p has a unique decomposition into (Eisenstein) primary factors, 
namely, p = 7r&, where unique integers a, , a, E Z are chosen so that 
P = (aI2 + 27a22)/4, a2 > 0, a, = 2 (mod 3); (4.1) 
TT = (a, + (-27)‘f2 a2)/2, V’ = (a, - (-27)1/2 aJ2. (4.2) 
The prime q of course does not factor in k2. In any case, we define the 
Eisenstein symbol for #? = n, T/, or q by choosing t (mod 3) such that 
(a/& = pt = @‘B-l)/3 (mod /3), (4.3) 
where NT = NVT’ = p, Nq = q2 (norms in k2/Q). The symbol is extended 
multiplicatively for 01 E k, as long as 01 is relatively prime to p (prime) in both 
its numerator and denominator. By reciprocity, if 01 and /3 are primary primes 
(of type 7r, rr‘, or q), then 
(4% = @I43 * (4.4) 
For this classical theory we refer to [4; 7, Teil II, p. 841. We extract the 
following results: 
LEMMA 4.5. With p = GUT’ and I = AX’ (primary factors), the rational 
symbol and the Eisenstein symbol are related as follows (assuming relative 
primeness each time): 
aR,p o (a/r)3 = (a/&)s = 1 0 (a/n)3 = 1; 
&q * @/qh = (X’/& - @/q)s = 1; 
q&l 9 GM = @‘/q>s ; 
PR,~ 0 (+)a = (x/& . 
In the context of Theorem 3.7, total representation for (r=)p is 
(m*2X/n), = (m,2X’/7r), = (m,/7r), = 1 
(4.6a) 
(4.6b) 
(4.6~) 
(4.6d) 
(4.7) 
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To complete the proof of Lemma 3.11, we introduce 
k, = k,(f), kl, = UQ, c” = (h/X)1/3. - (4.8) 
We note k, is the normal closure of k, , and k,, is an (abelian) unramified 
extension of k6 (since h = h’ (mod(-27)1/2) and hX’ / m, thus eliminating all 
possible ramifications). Therefore k,,/k, must be the class field for some class 
group J, in k, of index 3 in the total class group H6 of k, . 
LEMMA 4.9. The prime ideals in J6 (not dividing 3m,) are those dividing 
the r for which rR,l. 
For proof, consider the Artin symbol (k,,/%) for % a prime divisor (in k,) 
of r (in k3) (which in turn divides r) (see [7, Teil II]). Thus N% = p or q2 
(exactly the same as Nrr or Nq in k,). Now, by definition of the symbol, 
(k,,/%) = S for that S E Gal k,,/k, satisfying (for some p”) 
ENS = Ep” z ES (modx 3). 
Hence (k,,/%) can be represented by the Eisenstein symbol 
(4.10) 
(kla/%) t) (hh’-l/n), or W-%)3 
according as r = p or q. Thus (4.6c,d) leads to the result. 
(4.11) 
We finally relate the Artin symbol to the class group of k3 by considering 
the lifting and projection of classes between k, and k6 . If a is any ideal of k3 
then ~0, (0, = integers of k,) is an ideal 8 in ke . Likewise a class C, in H3 
lifts to a class Ca in H, (which is 3-principal only if C, is 3-principal, by virtue 
of the degree of k,/k,). Conversely, any ideal 2I in 0, has a complex conjugate 
‘8’ for which %%’ is the h for an ideal b in k, . We call this b = ‘Porm, and 
likewise C,C,’ = Cy, E H3 for any ideal class C, E H6 . 
LEMMA 4.12. A necessary and s@cient condition for an ideal class C of H, 
to belong to J, , the principal ideal group for the Artin symbol (k,,/C), is that 
corm be of order prime to 3 (i.e., 3-principal). 
For convenience of proof, let us assume h, = I H3 / = 3. Then (see 
Section 5) it is known that h, = 1 H, j = 3 or 9. Now the (real) classes of H3 
must lift into a subgroup of H, given by {A, 1 Ae3 = 1) (As’ = A,). If h, = 3, 
then Js = 1 (lack of choice) and the lemma is proved (as Ayrn = Ae2). 
If h, = 9, then some B, exists in H6 , not generated by A, , satisfying 
B zorm = A,O for some c (mod 3). It is then an easy matter to choose Bs 
(replacing it by Bgl if need be) so that c = 0 or Bprn = 1. Thus we have a 
complete description of H, as follows (also showing conjugates): 
H, = {A,, BB 1 Ae3 = Be3 = I}, A, = A*‘, B;l = B,‘. (4.13) 
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Of course (kle/C) = (k,,/C’) from the Eisenstein symbol (4.11). Thus J6 = 1 
when h, = 3 and J6 = (B, I BG3 = 13 when h, = 9. 
To finally see the proof of Lemma 3.11 (and ultimately Theorem 3.1), 
we need only note that ‘SZ”Orm = r or r2 depending on whether ‘IX 1 p or q. 
5. CONCLUDING REMARKS 
We note that the dichotomy of class groups H, occurs in Lemma 4.12 
because of the following result (see 121). 
LEMMA 5.1. Let k, = Q(m1j3) be an arbitrary pure cubic field and let 
k, = k,(p), then the class numbers h, (of k,) and h, (of k,) are related by 
h, = h32/3 (or h,2) 
according as whether it is impossible (or possible) to solve 
(5.2) 
E/E * zzz 03 (5.3) 
for E a,fundamental unit of k, , E* a nonreal conjugate of in k, and 0 a suitable 
element (actually a unit) in k, . 
The “duality principle” of Gerth (see [6]) is a very powerful method, of 
which (4.13) represents only a simple case. This principle indicates the 
possibility of extending the compositum genus relations to cases where H3 
has a larger 3 component by virtue of the presence of several prime factors 
like I dividing the radicands. The relations corresponding to those in 
Theorem 3.1 would, however, become far less elegant, requiring a 
“Boolean algebra.” The same might be said of a pure quintic compositum 
genus theory, but with the gratuitous disadvantage that the quintic norm 
function, as a diophantine equation, is considerably less “natural” looking 
than @[ab2c3] !
We have emphasized the principal norm form for esthetic reasons, but the 
following alternate form of (3.3) may be more appealing in some cases 
because of our interest in exponents relatively prime to 3. 
LEMMA 5.4. Under the conditions of Theorem 3.1, when m,R,l and 
E[m, , 13 is not divisible by 3 (so 3 1 e,), then we can r 
representation condition 
+rgi3 = @P*[mJ and r3% 
where @*[mm] is the restriction of the form @[mm 1 
of its three variables (x, y, z) are divisible by I. 
neplace (3.3) by a new total 
= @bd, (5.5) 
by the condition that two 
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The proof consists of verifying that when m,R,I, three solutions to (3.5) 
are given by 1 : 0 : 0, 0 : 1 : 0, 0 : 0 : 1. These are necessarily inequivalent 
under multiplication of (say) x + m’,‘“y + rnz3z by E, (mod I), since 
3 r E[m, , I]. Thus we are simultaneously using three forms, and not just the 
principal form corresponding to 1 : 0 : 0. This reduces e, to e,/3. 
ACKNOWLEDGMENTS 
In conclusion, the author wishes to thank George Cooke for many helpful discussions, 
and the Computing Center of CCNY for cooperation in the use of the IBM 360-50 for 
experimental verification of many of these results. A further account of numerical feasibility 
will be published elsewhere. 
REFERENCES 
1. P. BARRUCAND AND H. COHN, A rational genus, class number divisibility, and unit 
theory for pure cubic fields, J. Number Theory 2 (1970), 7-21. 
2. P. BARRUCANJJ AND H. COHN, Remarks on principal factors in a relative cubic field, 
J. Number Theory 3 (1971), 226239. 
3. P. G. L. DIRICHLET AND R. DEDEKIND, “Vorlesungen iiber Zahlentheorie,” Fr. Vieweg, 
Braunschweig, 1894 (Supplement X). 
4. R. DEDEKIND, ijber die Anzahl der Idealklassen in reinen kiibischen Zahlkorpern. J. 
Reine Anger. Math. 121 (1900), 40-123. 
5. A. FROHLICH, On the I-classgroup of the field P(ml/l), J. London Math. Sot. 37 (1962), 
189-192. 
6. F. GERTH HI, On 3-class groups of pure cubic fields, J. Reinr Angew. Math. 278/279 
(1975), 52-62. 
7. H. HASSE, “Bericht iiber nerere Untersuchungen und Probleme aus der Theorie der 
algebraischen Zahlkorper,” Physica Verlag, Wien, 1965 Teil 1, Teil Ia, Teil II. 
8. T. HONDA, Pure cubic fields whose class numbers are multiples of three, J. Number 
Theory 3 (1971), 7-12. 
9. E. S. SELMER, Tables for the purely cubic field K(m’13), Ach. Nor. Vidensk. Akad. Oslo 
I 1955, 5 (1956). 
